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more a matter of the microscope
and the camera and less a matter
of hypothesis.

One of the principal aids to the
crirainologist is the camera, which
is employed whenever it is desired
to   ohtain   objective,   absolutely
permanent, and easily controlled
proof. The position of a murdered
body is always photographed from
a number of angles, together with
all objects in its vicinity. Valuable
clues are frequently provided by the
property of a photographic plate of
rendering red and  brown darker
and clearer than they appear to the
eye, and often reproducing these
colours where the human eye can-
not see them at all.  This property
has revealed injuries of which no
trace appeared on the surface of
the skin, e.g. smothering by soft
cushions frequently leaves no ex-
terior  trace  of   violence,   but  a
photograph   will   reveal   slightly
reddened  marks   where   pressure
has broken subcutaneous tissues.
By photographing the internal
organs, it is possible to determine
the exact time at which poisons
were given.  Fairly large particles
of arsenic remain for some time
attached to the mucous membrane
of the stomach, inducing inflam-
mation where the arsenic remains
longest.   By photographing these
portions, but not by examination
with the naked eye, it is possible to
determine how long the arsenic has
been   in   the   stomach.       When
looking for traces of blood on large
surfaces, such as curtains or car-
pets, it is impossible to examine
every portion of the surface micro-
scopically;   but  by  photography
such spots are shown up and can
then be examined microscopically
to determine the age of the blood-
stain,  whether  it   is   of   human
origin, and, if so, to which group
it belongs.   In this manner it is
sometimes possible to differentiate
between the blood of the victim
and that of the murderer.
Aid of Photography
Photography is essential to the
detection of a forged cheque. When
a criminal alters a cheque he is
usually cramped for space on the
paper, and it may happen that a
stroke of the writing added to the
document   crosses   one    of   the
genuine strokes of another word.
Highly enlarged photographs are
taken of the crossing strokes, and
if it is found that the suspected
stroke passes over one which is on
a line below, it is obvious that it
was added afterwards.   Similarly,
the alteration of a figure may ap-
pear invisible to the naked eye, but
an enlarged photograph examined

under the microscope reveals, for
example, that a loop has been
added to a 1 to alter it into a 6.
Even if the microscope and
camera should fail to detect an
inked alteration to a document,
chemical analysis of the ink on the
paper will reveal whether one or
more inks have been used. Every
known ink reacts characteristic-
ally to analysis, and the police
laboratory keeps a record of these
characteristics for comparison. It
may happen that a forger has made
alterations with an ink identical
with that used for the original
writing: nevertheless micro-
scopic examination makes it
possible to determine how long the
ink used for any particular word
has been on the paper.

What a Hair Can Tell
By studying a hair in cross-
section, it is possible to determine
the race of the person from whom
it came, and, occasionally, the
actual identity of the person. Hair,
both animal and human, is made
up of three layers: the outer
portion (cuticle); the secondary
layer (cortex); and tjie innermost
part or core (medulla). Hair from
Asiatics has a round section with a
pronounced medulla; a negro's
hair is flat in section with a small
medulla; and a European's hair
is oval in section and of uniform
quality right through, there being
very little medulla. In deciding
whether a certain hair may have
come from one particular head,
the size, degree of pigmentation,
elasticity, chemical properties, and
brittleness all have a part. The
age of a hair is established by
treating it with a* solution of
caustic potash; young hah* dis-
solves quickly, but the hair of an
old person dissolves slowly; by-
taking the rates of dissolution of
hairs, it is possible to arrive at a
close approximation of the age
of the person from whose head a
particular hair came.

Ballistics provides an ever-in-
creasing aid to criminologists, for
it is now possible to establish the
identity of a firearm from which a
bullet has been discharged. No
matter how accurately the rifling of
a weapon is cut by machinery,
microscopic examination of the
interior of the barrel reveals a
number of minute but definite and
irregular* serrations. When the
bullet is forced through the barrel,
these serrations are impressed upon
it, and as no two rifled barrels have
identical serrations, every spent
bullet bears the characteristic
marks of the firearm from which
it was fired. If a test bullet is fired

from a suspected weapon, and
recovered, it can be compared
under the microscope with the
bullet extracted from a body. If
a sufficient number of serrations
distinctive to that weapon are
found, it can be concluded that
the suspected weapon was used by
the criminal. An indispensable
instrument in the forensic labora-
tory is the comparison microscope,
by means of which two objects can
be received simultaneously in the
same field of vision. This micro-
scope is invaluable for comparing
the markings on bullets and the
serrations in the barrel of a firearm.
The instrument will also reveal
that the striations on the blade of
a steel knife are reproduced in a
wound or damaged bone in the
victim of a murder.
By analysing and cataloguing
different types of dust, it is pos-
sible to build up a case against a
suspect. The dust may be re-
moved from the clothing, finger
nails, or the wax in the ears of a
suspect or a corpse. By analysing
this personal dust, the profession,
trade, or even hobbies of a person
can be established. A miller,
chemist, miner, or chimney sweep
is easily classified by the dust he
carries, a draughtsman or artist
will be betrayed by specks of
graphite on hia clothes. Fragments
of tobacco found in a man's pocket
show whether he smokes a pipe,
cigars, or cigarettes, and even the
brand he habitually uses.
How Spectra are Used
The spectrograph enables the
criminologist to identify the most
minute substances. When sub-
stances are subjected to a very high
temperature, they emit distinctive
spectra. In the spectra are found
lines varying in intensity and
number according to tho sub-
stance. These lines are character-
istic of the particular substance
under analysis, and they can be
photographed and plotted. In
this way a permanent record can
be made of the spectra of a large
number of substances, and forensic
laboratories contain libraries of
photographic plates showing the
spectra of all known substances.
Thus by means of the spectro-
graph it can bo proved that certain
particles on a prisoner's clothing
are identical with others found at
the scone of a crime: e.g. that
a smudge of red paint on his
sleeve is the same as the red paint
on the newly painted door against
which he must have brushed.
Ultra-vioht rays have been
developed into one of the most
important aids to crime detection.